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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a column redundancy circuit 
small in fuses, excellent in integration and suitable for a high 
integrated memory. 

SOLUTION: This embodiment comprises: a program part 148 for 
storing a column address to be made redundant and generating a 
relief column address signal bar FCAi in response to this; a 
comparison part 1 50 for comparing the relief column address signal 
bar FCAi with a column address CAi and detecting a logic 
conformity state; and an output part 1 52 for generating a 
redundancy enable control signal bar RENi based on an output 
signal of the comparison part 1 50. Fuses f1 , f2,... corresponding to 
logic 1 of the redundancy column address are cut off. The 
comparison part 1 50 carries out an exclusive logical sum and, if the 
bars FCAi and CAi are completely under a reverse logical state, the 
outputs are all logic 1 . With this structure, the fuses are not 
required for all of the column address CAi and bar CAi and the 
number of fuses is half reduced. 
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(54) BIMIO««5] 4NI»*pt*USI«O*vixJEfi*^CWf<0l3» 



(57) [5f4] 

nCJE6Dr»»A5A7 t«U:^€^A-F CA i 
-FCA i &U:*^A7HU';^CA i SJt»L/TlftS- 

st«ffi««ai-r-5Jt«aJi sot. ^«gpi sooai 

:^<t^*SIC7T:Sx:^-y;i.$IJSHl^/'{- R E N i 
±r 5411:^881 5 2 i. ^iSAS, ta-Xfl, f 
2, •••l±7Cg;^i^A7 lC*iJS-r-5'b<0A< 
IIQBt^n-ii. JtlS8B1 5 0»«^f6a«)ttS»$fTlV A- 
FCA i tCA i i:*«^±lCJ5glSS«^-C3&+l(f*<^ 
as:^(±t-'<TSia 1 ic;^*, a£J|iT(i;*J7A7KUXC 
A i . yK-CA i ©•r'<TCta-X*<!J^Sfc*t7*© 
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f!*-r « <fc ^» ic ufc c <!: -rs * 5 A7i:s:^at. 

iHK«0* 5 A3C:^^;S, 

lii^IIS] ^35A7 l<UXt^-S:»35ATKU:^fi 
#<!:OJt«J*S^tefl*llia»-Cf7 5 J: e> 13 Ufcfg^Jl 1 X 
lia*3S 2 EKO* 5 AJCfi^^ai. 

[iS*il4] i35A7HU::^<h*ixSyj5A7KU;^(i 

lciStE<D;ft^A3i:S3ja. 

^;^-5> ^ 7 AJCS^ir t 'J Sia©* ^ A Jt* 

li»*tSico:rt 7 A7 K t a.-X:^ai^7ATS1i 
cniCJSJi;Ti4;lS;^i5A7 KUX(l^*i?i-r'5y 
□ ^^5AgBt. ^yn^5AaJ(C«i:5SSaSyi7A7KI^ 

:^(g^ai^A^3$n*iJ7A7 K u:^«jt«UTiia- 

$Slt^^3£3S5|Sll<D*^A7CRlHlSS. 
IflB^^n 6 SCEO A 7 A7i:illi]%. 

5 ~ 7 rotN-rn*^ 1 ]S(cieK<D* 7 ATcgHffi. 



7 A7 1* u;^ <t «Sffi!jMKS»si»-r 5ii*« 5 ~ 8 <o 

l^■rn*^1 UlcEtEO^^AJCftBK. 

a«ii»sn0i@&fT 7 iR*]i 9 i£m(o:^ 7 aka^^. 

[»*JS1 11 Jt«8PI*. *7A7Kl/^<DmJttfy 

.5 J; p 3 T I ^ -StS^JS 9 lEK© * 7 AJC^HiS. 
[fEii^Oi¥«il;a:i)il^l 

[000 1 1 

HU. ItlC. *7A7 KU:^^A^UTJt^*7AX(4 
/ 7 AOx:^-^;US;3feS-r-5fc»«)* 7 AJi: 

[0 0 0 21 

#v y-vju>^u-feju7U-f*<!!)i^B>^ u-fe;u*JS 

s-r-57Ku;^*«A^sns<i:. cn^xa-x^-v^/ 
0T7i:«>t'j-feji/ffl©ji:;gp-, 5i::&^7A^g«?-r 

4c<!:JcJ:iJ?7*>ti«, JCS7KU;^<!!)7=a-T=-<>i/ 

□iy7A«f757c«i3i8©ai:'3«^(cj:yf7*>n-5. c 

<DXf&7\iU7.<0-ynif7A^'noK&^mt. 
IC«^fcti-XS:> x^-T^-f >4^-r€>7 KU:^lCfit 
oTU— tfia)»r^-5CtlCj:U. i«lRa7 K UX^yp^ 
7A^ii??7f •Si:plc;S^Tl>-5. U^gT 
li. i5^|lia*7A«gS-r57KUX*JA?33n«i:7i:S 
;'3 7AICS^«^T7C«>J7A$SJRL/, 5<:RS^7A« 
lk;W^-5*7A3tSd*— lfiMT*-5. Z(0^7AK^=S: 
?T5l5iO*7A3T:g|al»©lS^tt. *7A7KU:^«A 
-r -5 glCTCft* 7 AXI± / - v;l.* 7 A©ii«$ig* 

[0 0 0 31 Se3fclCte(t5^7AJi:ft@SISS5IC5^L 

^lCekySiJffli$nT:^7A7 Ku:^c A i , a-ca i 
(i=0~7) ^XtiU. m.m^fkO^'yAT \iUP.<D 
7'n^^7A*fi7fc«)(Dti-XgB8 6 C<^t3.- 
Xm 8 6 ©aj:'3<i^S0tSlJffllgP 84rt(0NAND<7'-K 

1 2<0{ll:^«^«A:^jOT-r-t5'A:^ti-XfflMffli« 

^<<> D F p sas^^-sx-^'A^ ti-xfflsijaim^© 
sisfeSP8 8t. t3.-xsB8 ecosai^d^at/fypy 
^»»)a®#*Bwosjffliicj:ij. y^usjai^ 
R E N i *ai^-r5jEgx^-:/jps69»s^©ig 
±gP9 oi. d^e>itfi£sn-5. 



10 0 0 4] & 4(i. SiSmiiV CCt/-KN 

1 t(omzmmi£ti. t- hss^-csjae^* c f p « 

A^r-SPMOS h^>v';^^'2t. /-KNIiS* 
®EV S S t(DP^lcS^$tl. f- V^=f-\z.vm^^<i> 
CF P^A^-rSNMOS l-^>v;^^'4<»:, ^-KN 
1 iiNMOS h5>v;^^'4<troHICfiS8S*nv 

i&O'f wi-^j'si. massffivcct/-KN 1 
<ty$ija$n-5PMos i-7>v7.^'6 ■<>/'<^—S' 
-1^1 o<oai:b«^atxsija«^*cF E€:A:>3-r«.N 

ANDy-h1 2t. CWNAND-S^-hl 2©aJ^(i 

(i^<i)CFP, *cFEi±. □-7KU';^:^ho-:/(t 

Huic. R»fs<DitsiH]!8^ai;> □-7Ku;^:^KP-7' 
{i^T«>-5. vt^x. cne.sij^fg#*c F P. *cf 

Ett. P-7KU:^:^hP-3''ffi^A-R AS<0:/'J5=• 
[0 0 0 5] ta.-X8»8 6l±. *5A7KUXCA 
i . A-CA i *-?^0«?-lCA^U. y-H»^««SlJ 
{aa8 4<ONAND"i7*-h1 2St/-f>/'^-iS' 1 4(Dai 

:'D(t^lCcfcySiJffli$ti^^Sc<Deill-i7'-h 1 6. 18, 

4 Si. S-fijU-y-hl 6, 18. -, 4 6<Offe53 

f 1. f 2, -, f 1 6<t. d^e)**^**!^. Cro^fiK 
iCfeUT. 2111 ffl(Dx-^A:^ti-Xf 1 . f2 

N2CS8!3nTfey, flfeOT'-^'A:>3ti-Xf 3, 
f 4 . f 1 5 , f 1 6 *)|3);»|C. / - K N 3 . N 
4, -, N8, N 9 IC^tl-etlig^^nTO-S), 
[0 0 0 6] 7=-^'A:»3ti-XfflM»ft^©^±W8 
8tt, $iJfflIffl8 4rtONANDy-h1 2©ai:?3(i^*< 
h-ffi^(cA:^3$ti, Kl^'f >^^iO<ti-XSB8 6 

<Dy-KN2. N J, -, N 9 ic-en-f nssisti. -5- 

LTV-X^^-A<^lteSJEV S S lC-Da:A**lfcN MO S 
h^>>'>^^'4 8, 5 0, 6 2 <!:. *JffllSP8 4rt© 

4i. Cro-<W<-^ 6 4©tB^fi^*SeUTx-^ 
A:^ t i-XfflSiJ»(i^* D F P *ffi^-r«-f >A-^ 

6 6 A^&^dcSh-S, 

[0 00 7] Ji::^x;^-y;USijafi^<0%^SP 9 0 (i, 
y-KN2, N3. N4<Dft-^^A^-r-5NAND'>'- 
h76<!:. /-KN5. N SroS^^A^-rSN AND 
y-h78<!:. y-KN7. N8, NSOd^SA^r 
*N ANOy-hS Ot. NAND'y-h7 8. 80© 
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h 7 6©{a*fi^st^:^p y i'tfa^i^* B w*A^-r 

>/'^-^' 7 4 (Oai^ff ^$:A^f -5 NAN D^- K 
70<t. NANDy-H7 oaU^NORy-h? 2WS' 

i «aS:*3-r'5NAND'5''-h6 8(t, *^e»«ifiEsn«. 

[0 0 0 8] mmzWi-rfj5>jxnm.^mt. ^-rsijass 

8 4(0v;;^^'ti-XM F$«BTL/Tifc»r-5Ct«»] 
e.-B-. SIC. A^*n'5;^^A7KU^CA i , A-C 
A i ©#ttlcSe-3Tt3.-XBP8 6©€jiiy-l- 1 6. 
18. 4 6 (Cg^$nfcx-^A:*3trL-Xf 1 , 
f 2. f 1 6«:13]»r-r-5<fc5lC*:jTl\-5. 
[t. ifc»MSl©*5A7 KUXC A i A< ' 1 0 0 1 1 0 
1 1 • T*<5«^. *^A7KU:^A-CA i (i ' 0 1 
1 0 0 1 0 0" TA^Stl-S. croi^. ifc-^^7A7 
HU^C A i , A-C A i A^SiS ' 1 ' <i:UTA:b$4a 
^Wijt^- HcSa*nTO-5tii-X*«<JIWr«nS. 
ffl-fe. lt;?F>fc4Si«)*5A7 KU;^C A i A< ' 1 0 0 1 1 
Oil' T^-Slt^, •r-:#'A:'3t3.-Xf 1 , f 4, 

f 6. f7. fs. f 1 2, f 1 3. f ^ ztfim^^n 

Al^AJESCRlOTIi. y-KN2, N3, N 

9^c*^uffili^5nT^^•57=-^'A:^t3.-Xf 1 . f 
2. f 1 6©s-ffltt'Ot\-rti*^-:>^©ti-xii!iJ 

[0 0 0 91 »f^««i*jioTt\< t. *-r, vmm^ 

*CFP. *CFEtt. 0-7 HUXX h-a-:?'ft^A 
-R AS©:/U5^-f->^EFBlT'iiS "uo" W^^tm 
P-7KU';^Xha-7«^A-R ASAtT^'U^ 

■t'-visiyiTfias "UK?" ttfii«ai*st-«ra. sss "p 

•5" tt^05SiJffiI(i^<i)C F PA^Ar^S+i-Bi. PMOS 
"A-f" «»(D(l^A*^S$n«. (Jet)T> NAND^T* 

- h 1 2 (Cli, ii9 "/\^" ttJBroft^Rtfssa "p 

■5" ttKWfJffllft^* C F EtliXti^n. NAN D-^- 

hi 2A^e>i±iis "A-f" 4*flioaj^(i^A<ai:^$n 

ciniciy. 8is "PC" «i8©^t^*«-r>A-^' 
1 4*iiiiTai^3n'5©'c. ■T'^Toejii'y- h 1 

6. 18. -. 4 eiiO F F«!ilC;9:-5, — ^. %±gP 
8 8 IC<iX.e)+lTl^-5NMOS |-7>v':^iS'4 8. 5 
0. ■•. 6 2©'J^-hS«?-lCli. iftS "A-f" «figON 

A N Dy- h 1 2 roas^M^*tA^sn-5®-c. ■r'<T 

ON«^lc;ft-5, 

[0 0 1 0] P-7KU'X7.hP-7'fi^/t-RAS** 

<i)C F PA«A:»3$n. ctilcseiN. PMOS h^>'yX 
^ F-^mizfx^. croiSKic. y-HNi(c 
liPMos 6©oNicj:yiS3a "/w" « 

h- 1 2(c(aias "/N'T" ^mnm^Rzft^m "/\-r" « 

^05SlJS8«^«i>CFE*«A:^Sn. NAND-y-hl 2 
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tiitt^tl^<D'C. r--iT©eSI'y- h 1 6, 18, -, 

4 6i±oN«^ic;a:^. -yj. ^^gB8 8 (ciix.t>nT 

l\§NMOS h5>'v:^^48, 5 0, -, 6 2 lif'^ 
TO F Ftt«g(c;a:-5, 

[0 0 1 1] ccD:*i5AJi:ftEl!Sli:/a':/^»ja*t^E;a 

iS'? 4icyp<y^«)im^*Bw*«A^$n-5. coy 

ftSil?7-r-5*i^lC. A^A7Kl/';^CA0~CA2* 
il^tU. *^A7" t<U'::^CA0~CA2Oftt>y(Cx 
-^'A^/<y7r*»e>A:'3*n-5x-:S'DQ0, DQ 
1, DQ 7$:ffltx«J:5IC-r-5(i^-CS)*. 

[0 0 1 2] aeicii. :/ay^»ja«Sfigic«j©si±T 

;^^AStRlHll8(i, x-:S'A:'3>''<-:/7 7J!)^e>ai:^«n;t 
T^-^'*A:^-r-5A:'3gpi i 2t. K^ti^Am^m^ 
RCS L-&f|^r-5fc»<D«^!i^SP1 1 4<i:. 

[0 0 1 3] A^SPI 1 2tts -r-^DQO, DQ 1 , 
DQ7Ai— ?J(0^^-lCA^$n> T=-^'A:^ta.- 
Xf 1 7, f 1 8, f 2 4*««!^©aS^ICSiB!$ 

*uTaassflEvccA«y-h«i^-{cA:>3*n«N 

MOS h7>'>':7?.^'NT 1 , NT2, -, NT8<i:. M 

aiaavccty-KN 1 otromcsmsti, y-h 

SSs?-*«. ?-^A^ta.-XfflSlJ»«^* D F P*A* 
-rS-fW^-^l 1 Oc^aj^fi-^lC-:37S:A<n;S:PMOS 
h5Vv^^9 2t. ^rHxTU-S, ■7=-;$'A:*] t i- 

Xf 1 7, f 1 8, f 2 4(s. /-HN 1 oizmm 

[0 0 1 4] m^^±^^ 1 4ii, y-KN 1 oic^s 

JEVCCi^-KNl 0 itOFfllc^Ji^n. '/-hi^^ 
At-fV/t-^i 0©a:'3<i#lcJ:U*JffliS4a-5PMOS 
h^>vX;5' 9 4i:. T'O y ^#jifi^* B WRt/t-f > 
/■(-^ 9 6 <0ai:'3ft^«A^-r-S NAN D</- 1-98 

NAN oy- h 9 8 ©air'J^^JltJITCSX^-y^U 
SJfflHI^A-R E N i *A^-r-5^' 1 0 2(0ai 
^fi^*A:^-r-5NAND'y-f> 1 OOi. C<ONAN 

oy-h 1 0 0 (oai:^(i^*s^-r-5fc«><D-< 

1 0 4<>:. 'fWt-^i 0 4©ai:>3(g^aut*ijfflm^* 

YE. </)CP*A:^-r-5NAND'y-h1 0 5i. CO 
NANDy-hl 0 6(Dai:^ffi^*A:^UT7i:S^7A 
SS^d^ R C S L ^m^-t^^aXD-i 1 0 8 

[0 0 1 5] COiaSSTIi. TZm^'yA&Vim^RCS 
L.£=]— r-f >i''t--Sfc«>lc-r-^A:»3t3.-Xf i 
7, f 1 8, -•. f 2 4€iaitTfe*. t^-ftlA^IO© 



x-;^A^ti-X«^bTflfe07=-^A^ti-X« 

*^AStR«^RscL^3-7=-f v^^-r^. 

<<)CP, <i>YEIi, Ji:ft;^^ASS?«^RC S LSrX^s. 

T»-5. ins, sijfflHi^* YEtt. t;yh5-f>#5s± 

(l^RSCL«x;*.-:/;U$ti:-S=fe<OTfey. fflfflim^ 
<t)CPlts A^ATKt'^^CA i «filSl:?fcafclC-SO 
»IH*<goT*»67Cfi*7Aa«'ie^R S C LS:X*- 
[0 0 1 63 

O^^ATCr^lHllSlCfeUT. y-KN2. N3. ■•, N 
9 ICSgg$n-5ta.-X*ttfOO-rtld^-7iOt3.-X 

J;^fc, ■ex^'tn-XM F*»< ti-XO<iaii. 

^ A5=3 -T^-OtyiCi^ffl^snS;^ 5 AT K UXKCD 
2e(c;S:-5, Ctllio^U. :h'plx7 \r-\y7.CA \ {zm. 
a-r-5ti-X*<«)Bi$n-51i-&. se;^5A7 Kl^:^ 
A-CA i CKSf •5ti-XttiinfflfL/«:t\-Cfct^T 

oT. 7 KU':^<!:*©Sfeffla>t3.-X(07 Ku:^a© 

2«©ta.-X*«!8JSt^-5. C<Dfc». «ai14lC»« 
•r-5«*»y-CJS:<. Wiiti-Xi!l!tAi^<«:y7i:it3^P 
i5^^ A IC^ra * g-r S HB «t o T t ^ -5 , 
[0 0 1 7] -^-UT, </57-f 'JlC^ICllffl$ 

:*:ilislcti»pu, Mlc«ai4*^<-r-5. ctii*. 115 1c: 
^-r<t^>JS:;^5A7i:SiasS{cfcl\T. 7i::g>3^Ag|S?<l 
^ R C S L ^:L^-yj[^-r^ttib<0^ 5A7 h* UX«flfe 
Offl^lC -bffiffl pieE;3:^^ICT121iT$7ai ^ C <!: e.^ 
^-r-StrorSo-S, »$U<lis c©J:p;ft5=-^A:*3 
ti-X^ffiffl-tt-rfc. 5=-^A:*3/ty7 7*^'&ilS7' 
-^*A^UT3i:S*5AS»?fg^*3— >i^T* 

[0 0 181 seoT. *%ifl-ci±. j:y:^§a, i^ma 

«tt$:lR]±$-y: t. tl-5 <fc P ^Sj'j ^ A7i:R:)^;iatX^<0lel 

ta-x-cr*. :/Piy^Axs«j;y0m, s^FpIt 

Tx-:5' A:^/t 7 7 A^e>ilST=-:5' «:A:?3 UTJilfi* 
7AatR«^*3-5=-f >j5^-C$. i!iftjlJg*|ol±*-ti- 
& tl-5 J: 5 6: A ^ A JCS^a&r^^E-© ia»S:ffitt^<5. 
[0 0 1 91 



g « * 5 A TC^g^ff p ^< ^ u * ^ A 
A7 HU:^*IE1SUTcnctBC.fclft»*^A7 

:^-:r;i.©J^a<i^;&^^-r -5 c t ^it^ai Lfc* 5 ATE 

7 A IC J; y St $ tl-SUta^ * 7 A7 K UXil^ t * 7 A 
7 K <t OSS-attfll*»€>3ESSJffll«:?7 5 J: 5 IC* 
^TO«, Hl^. *ksS*7A7HU:^«^tt*5A7H 

Wf^t;. OSU. se*5A7HL';^lc*t-r«t:i- 

xti-miBm^K. aeoT. aejuw^ii^j-oti-x^s 

[0 0 2 0] C<;5:^;4lCitUf. ^»)t^|R<D*^ 

A7 K l/:^«E«UT|gt Sn-5lk;l»* 5 A7 K 

CiSi-C^S. fiIl-5. »sS*^A7K^:^(i^S;?3- 

<!:*<^figT*-5. ?S:3T. :/P •yi'«ji<0fc4&«)Ji:g;^ 
5Aii«?ElKlCfe(t-5T'-^A*««fflOfca-X«- 

[0 0 2 1 1 ;<)7A7 u;^<!:^;W;^^A7 HUXli^ 

fl6Ct>. (exclusive NOR) *ffll^T 

fc. *7A7HU^tiiSf*^A7HU':^fi%<tcDltR 
ifeSas^*. *^A7KU:^A*A:^*n««-C«l±0T 

[0 0 2 21 i>?Ra^t U-li^l'^TCi^/^ U-feJKCge^ 
its* ^ A3i:S*?T 5 t U Sa©* 5 AJESUl 

is«i:br*s?gicd;nii. ift-;^?=t^o*^ A7 K u:^* 

ti-XlJ'Pi^^A-ClElgU cniCjSJDT#;lS*7A 
7KU;^(t^*SI*-i--57'P«^7AgPi:, ^:7'P*^7A 
8PlCJ:i.ik;-S*7A7 K U';:^(g^&l^A:J3 3tl^?j^A 

fr-sai^SBt. *«^Tft§Ci:<£^ffltUit*7A 
[0 0 2 31 CO^^AJC^^mSS-Cli, ISc3l;^^A7K 
:^r-5x3-x-f Vi^iaa.!:. K5=a-T=-f >i^S»lc 



[0 0 2 41 -ffifiiicjcnis, :/p^^Agi5(i. 

c:ne>€-ta-xs*n^tisifefl9(c«s^ufc»a 
ffl9ic^n-engi^ufc^iii©m2 h^vx^^i, s-m 

«*»f)t--5<i:. Si l-5>-V^^'<tUTIiNMOS 
VvJl^'. SI2 l-5Vi>;^^'iUTPMOS h7>v?X 

<. Jt«fflic*5A7HU';^*«A:hsn«motn:?3«if^ 

[0 0 2 51 it«SBI±. m^)j^Jx7 h'^iP^d^iii^ 

A7 Ku;^i*»ffei»sss«i3i»-r-5'&©t-r-5<tj: 

3IS«fT5Bjm?9:fiifiSi:T$-5. MIC. ^^Ix7\^\^7. 
[0 0 2 61 

[3gW0ll!l£0^lg] @i&Ci(@2rc. 4:|gf»(c<l:-5/i 

^ATCftBSS©— USSJBffi^^p-r. fi^. ia2(7)Is]S8l*0 

[0 0 2 7] c:©A7A3CJI|HliStt^giJLT. 
(D^J^A7 KUX(7)yPi''7A«:fT-DTlit»*5A7 K 
L'Xft^/'C- F C A i ( i =0~7) *Si^^/t4«)(0 

■^^if'yAn^ 4 Si. «2*;(j5A7KU^m^/t-F 
CA i <t:^i-a5d^e)A:^$nS^^A7FU:^<!:S:J±KJr 
-SfctoottSJSP 1 5 0i. c©J±SJg|ii sooai^ft^ 
«siSiS^-^L/X7i:;^x4— y^usijufi^/t- r e n i 

[0 0 2 81 yp^/'^Agpi 4 8(i, v-;^ss^«<sai 
mv c c [z^is-ifik).. f- v^^ifivm^^<^c F p 
(c:o;a:*«nfc^a0PMOS i si. y 

- h^^A^SJ^m^* C F p |c-:>;S:»<n. g%mE V S 

sic-«$gEi^ufet;i-Xf i (c©i(±i«s»i~ 

8) , MF<Dffi^4PMOS h^>'i>';^4'1 1 6<DKU 
W >l«^-<t©iaiC5^f *;U*ig»l$tl>i:^ffc©N MO S 
h^>v7.^ 1 1 8 t. NMO S 1 1 8 <t 

PMOS f-^>-:^:^^ 1 1 6<Dg«,'5|c^(te.n-5^y 
5^Jg®iL>S:^SacD-l'>A-^5^x->1 2 0, 122 
i. A^'&WfiEStl*. H2IC35-rJ:plc. Sieoti- 
X*<v::^^ta-XM Fisn. cti«<a)BfS--5ciic 

[0 0 2 91 JttligPI 5 0(^. #»©ti:»lil%A. B, 



■5. J±«5E)»Alcoi\TftaLTiiiW-r*<!:. yoi^7 

A»i 4 8«»e>ii^^^n•5li^at*5A7^•^:^«^/•«- 
F c A 0 iSJiSc-S*^ A7 K F C A 0 «A 

S-'ir'- hSffi^'***^ A7 K UXC A 0 IC-pft*tnfc P M 
OS h7>v';^4'1 2 eai^NMOS h^Vv':^^ 1 2 

- K a lcSJg!*tl-S <i:*lcffe^*<;ti K U-;^ C A 0 

$ n-5«»* ^ A7 K U F C A 0 atJC^ >/< 

—f^r 2 4 0{ll^«^lCC>;S:*«tl/tPMOS S^Vv:^ 
tS'&UlNMOS h-^Vv^X^'d^eJft-SeSI'y-h 1 3 0 

^^ 2 eat^NMOS 2 so^si^cs 

^L/TteU. SJ±«iEl»A©aj:^3>'-H<tfeS. 

'f>/'C-^i 2 4(i2-3(0Mos h7>-:^;^.^T<iifi£-e 

[0 0 3 01 ^fc, JtSJHSS I li. ffe©i±^lHlSSA~H 
tliSTii^T. ;^5A7HU'7.CA0<!:;*j5A7KU' 
:^CA0«A^-r-5-f W'C-iJ' 1 2 4(0m:/J«#<!:<0fia 

■:>t£ifin/t P MO S V^^yJTsS 1 2 6Sy:NM0S h 

if-)v<Ji-mtiij-^ i icsa^nsiJtfcffe^d^jti^A 

7KU:^/'<-CA0ICgl^$n. =&y-hSffi^^*i:^7A 
7 I* U7. C A 0 V/^-^ 1 2 4 ©ai:^^^^-:?^: 

fr'b/sr^eigy- h 1 sot. *>e)«fig$n-5. /-K 

i (i, PMOS h^^vT.^ 1 2 eStXNMOS h-^> 

[0 0 3 1 ] tll:?3g51 5 2(i. ttKJlHlJSA, B, CCO^ 
-Ka, b. clZia:S^n-5«^«A:^-rSNAND'y 

4 2<!:. -r>A-^l 4 2(Daj^{i-^at/N A 
N oy- h 1 4 0 <^ai^(i^€A^-r-5 NAN D-^- h 
144i. J±R0KD. E, F<D/-Kd, e. i {ZWl 
S«nS(i^*A^t--5 NAN D-y- H 3 6 Jt» 

lasSG. H, iroy-Kg. h. i icisssti-sft^s 
i;:-7:^^$ija«^M aster ^£A^-r-5-< wc-^ i 

3 2<DaJ*(i^*A:*3-r$NAND>7*-hl 3 4<!:, N 
AND-y-h 1 3 4, 1 3 6 CD'S-aj^«^*A^^-'5 N 
OR-y-Hl 3 8<t. NANDy-h1 4 4Jit^NOR 

R E N i ^aS^-r-S NAN D-f - H 4 6 
»^e.e5fiE$n-5, ^(D^^ATCfilelSliT'n'y 

Bwt)i§^-a-A^«tbriN.5t>©T»-5. 



[0 0 3 21 C©01 SO:ia2(C^1-;'3 5A7i:SIslgS 
li. T^Pi^^ABSl 4 8©v:;^^t:i-XM FSrWfflfU 
Ta>^«»e>1i-, A*ian-5*5A7HU::^CA iOS- 
fillcatoTx-^A^ta-Xf 1 . f2, -. fS* 

7 H '10 0 110 11' X&^m-^. 157 K 

y^OMS '1 • IC«*St-57^-;i'A^tjL-Xf 1, f 

4, f5, f7, f s^wiifr-sctiCcfcyTCfiypiy 

4 8t?(i, T'P^'^A^iTPlfSfi (7KU;^») IC« 

[0 0 3 31 »jaft-^*c F Pli. p-7KU:^:^Kp 
-ym^/'^-RASi^izf*J'^y-ifzm(ONls mm "a 
0" vtmimt^-ri>, p-7Ku:^xhP-y(i^A- 

•St, PMOS h5>vX^1 1 6*<ONttJg, NMO 

s h^>v';^tS'i 1 8*«oFFttffic«:-5<!Dt?, aap* 

^A7 KU7.fi^A-FC A i ( i = 0 ~ 7 ) St/^VX 

^'^jad^M ASTER itr^xmrn "u -5- wskcj 

•fey h$ti-5. 

[0 0 3 41 p-7 l<u;^:^,hn-:^(I^yt-R A s*< 
f|iy:7i'X'f ysn^t. :^7A7 HUT.C A i A^A:*! 

$n-5. iieoT. PMOS h7>'>?:^t$'i 1 6«off 

Vm. NMOS h^V-xT.^^'l 1 8(±ONWffi|c;S:.i.. 
C(75i:$. ±fS©«iJIC»^T§iWr-l>i:. WKSn/tt 
a.-Xf1, f4, f5. f7, i Zizn^L,Xm^^ 
5A7KU;^(i^A-FCA i (CO i 140, 3. 4, 

6, 7) (jlia "PC?" «^t?s±b. Wiiisn^aA^o 

fc>S:ti-Xf2, f3, f 6(C«Jt5LT^»;ta5A7 
KUXd#A-FCAi (COilil, 2. 5)14113 
"/N'T" ttfi|-C%*f^. fin^. ijl;^;*j^A7Hl^;^(S 

^y'<-FCAi(4. :^)^A7 H:U7.C A i ©Set»J^T 
^(Dt.^. 7T::^<^ii^(47XtJ'ta.-XMF 

A<«lBrSn-50T. SIS "P^7" «Jg©^X^Ma(i^ 

M A S T E R A^^^f -5. 

[0 0 3 51 yP^^5A^1 4 8*^e)»^-r-5^^;^}^ 
A7KU'Xe^A-FCA il4itKWl SOICA^lSn 
ttiSgPl 5 0-CI4. ^S*^e>*5A7 KUXCA i 
*iA:^$n-l><h. ifc-S;^5A7h*^Xfi^/^-FCA i 
<i:;^^A7 KU-XCA i <J:*SitREl«SA~H(CTit8? 
^•5. *LT, «[»A^A7HL/Xm^A-FCA i S 
tJC;^^A7 KUXC A i *tplDiaatt^lc;S:€>tt8JlH]SS 
*^e.(4lta "no" ^mo^■h^^t^i^:h■&i^.. 

^A7KUX(i^-'^-FCA i ai^*^A7 l< U-XC A 
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i *<ispiia««iic^sjteji2ijs*^€»iiiis 'VN-f" « 

[0 0 3 6] BP^. ^itmSiSHtmfktl^M^mm{exc\us\ 
A i t:^^ A7 K UXC A i *<a±lCSe!iSC;a-5^ 

i^^i'Sjwm^j/i-R EN i $ti3 "nf ■ ttJicias 

;i.^^n;t7i:sx^-:/;u{&ja(i^/<-R en i li. y- 

(Ov::^^©J?ai(f^MASTER<OM^IC-&t>ti:T. 
*5AT KU;^(i^/^-FCA i iA^AT KUJ^C A 

(Ol^^lc J: U 7tfi*5 AXIiy 5 A<Dx;?5.-y 

[0 0 3 7] — j±«is 1 5 0 rtottR0» I liJf:© 

cfce)JS:SfJ^'t>t>. BP'S. *Jt5;S:t.tf. TCftT^P^^^A 
i'Vmm^U AST ERfi^±-&mtlk. :^^A7KL' 

cnii> 7i:ftx^-y<ii.$ijfflie^/t-R EN i*« 

SI3 **□•?" ««IX(4Sia "A^"' ttflllC2<tT*-5C 

i:*mi*t--5, ^CT. A7 K U'Xm^A- F 

C A i i:;^7A7" KU:^C A i ©JtiSieS*«WJait?fc-5 
Ci:««aE-r-5fc»(Cv *7A7Kl/:^<O0fS©K:y h 
t^-roSBty hC AO, /'<-C AO«g^f&WSia»■r 
^<fc5lCbT3&-i., ^^A7HU;^CA0, /-C-CAO 

14, «5aiA:^lc;a:-5*-Ci5^<l:'t)lia "p-J" ««llc^ 
"□^7" ttmicKsans stox, 7i::gx;t=.-y;u©jffli 

fi^/t-R E N i (i^lClSa "/N'T" «SI«Jtf?Ufll± 
SnS. ^7A7KU^CA0, /'C- C A 0 A:^ 

ic;soTata "/N'f" ttji&i^ita "□■5" «(gxttc 

mm «^lc;S:iJ, ^'J<0J±KlH]JSA~H(OJ±K 

3eSlCfieoT5i:Sx;^-7';i/$tJffllffi^A-R EN i 

a "P'5" tt«gx(4ffia "/N^"' «8§icafl;-r«ci;9« 

[0 0 3 8] C(D^7AK^^mf:^CivfimSiMl^^ 
<D-C. ai:^SI51 5 2rtro-f W'^-^' 1 4 2 (C7'Pyi'» 
j&^#<*> BWA«A^Sn-5. C<D:/Pyi'»)&m^* B 
W(4, yp«y^»iai!)f^B#(cfSa "/N'T" 
^-C»-5, 8 - tf h :/P ^'»i&lftft«2?iTt- Sii 
^7A7 KU>^CA0~CA2(4}Blia*n«<DT. 
C©<i:#. Al5A7 KL/;^CA0~CA2Oftif3y IC, 
7=-^A*/ty77'*^e)A^Stlfc7'-^'DQ0, DQ 



1. •", DQ 7*<ffliNe>n-5. cniciiLTjfcicsiwr 

-5. 

[0 0 3 91 0 3IC. *it;lS*7A7 

;*;*3 5A7Kl/::^(l^A-FCA 1 . /^-FCA2«A 

d^FCAl 2. FCA1 •A-FCA2, A- F C A 
1 • yt- F C A 2 . A- F C A 1 • F C A 2 ^m±t^ 

[0 0 4 0] COT'zl-T'-f ^^'laliStt. gS;lS*^A7 
H F C A 1 ^A^-r-5-< 1 5 4 

«[>-S;*3^A7HU:^(f^A-FCA2*A:^-r-5-< 
Wt-^ 1 6 8 'f Wt-^ 1 5 4, 1 6 8<0S-ai^ 
(i^^^Al^-r-SNANDy-h 1 set, -OA-^'I 

5 4(Dib:f^m^J&zfi^Lmtl^A7iil^7.m^y■<-FCA 

2$^A:^-r-5N AND-y- h 1 sot, lt;lS^i^A7H 
U;^!!^/^- F C A 1 , A- F C A 2 ^Ai^r-S NAN 

D<f-\'^ 6 At. ii;iar*^A7KU':^d^/'<-FCA 

1 SZ/'T >A—$' 1 6 8 roai^^i^^ A^rS N A N D 
7 ot. NAN D-y- M 5 6 ©ai:^(f #*A 
:*3UT5==i-7=^ v^^fi^FCA 1 2«m:^-r-5-<>A 

-^'1 5 8i, NAND-y-hl 6 OroaS^ld^^A^ 

UTT^^-T^-f >'^''«^FC A 1 • A-FCA2$:ai:^ 
-r-S-f 1 6 2i:. NANOy-hl 6 4©ai:>3 

{g^«A:*3UT5==l-7=-f Vi^m^A-FCA 1 • A- 
FCA2«fB^-r-5'f>A-^'1 6 6i:. NAND^- 
h 1 7 OrotlJ:']fi^«A^UTxa-T'-f >^^(1^A- 
F C A 1 • F C A 2 ^^^-r-S-f >A-^ 1 7 2 *^ 

[00 4 1 ] S4(CI4, yp-y^*ji)t4J6©7T::^:^5A 
a«lH!K$:5^L.TlN'5. ismic^f 5i:S:*i5ASiRl5]SS 
(4, r-f >'^/'{I^/^— FCAl •>''?-FCA2a 

tXT'-^DQOiSA^r-SNAND'jF'-hl 7 4i:, x 
Zl-^^>ifm^FCA^ • A-FC A2St;:7=— ^'D 
Q2*A*)'r-5NAND'y— hi 7 6 T-fV 
^fm^A-FCA^ • F CAl-BLX^f-S'OQA^Xti 
-r-SN AND-y-hl 7 Si. 'r^-'r^>Cfm^FC 
A1 2Sl^T'-^DQ6$A:^-r-SN AND-y-h 1 8 
0<t, >^(i^>''<-FCA 1 •A-FCA2 

&a:x-^DQ 1 *A:*3-r-SNAND'y-Kl 8 2 
T^a-X-fV^/d^FC A 1 • yt- F C A 2 SI^Ct"-^ 
DQ 3^A:^-r-5N AN oy- h 1 84<i:, T-f 
>i''(t#/"«- F C A 1 • F C A 2 mf-'r—^ D Q 5 «:A 
^-r-SNANOy-H 8 6t, T^U-T^-f >4^(t^F 
CA1 2at/7*-^DQ7«A:^-r-5NAND-ir'-h1 
8 St, *^lx.Tl^•S. 

[0 0 4 2] -tUTMIC. NANDy-M74, 17 
6. 1 7 8, 1 8 0fl5S-ai*«^*A^-r«N AND'!;' 
-M9 0i. NAND'y-h 1 8 2, 1 8 4, 1 8 
6. 1 8 SODS-m^m^SA^f-SNANDy-h 1 9 
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9 2<t. z<D4>A-^^ 9 2©ai^(i-^ 

i\tlT^^ lasts ■< Wt-^ 192, 1 

— ^iCNAND-y-HgO. 194 <DS-aJ:'3«^*«^- 

n-f nA:^$n4ejiiy- h 1 9 e , 2 o o ^mx 

[0 0 4 3] J!)PXT. eJH^iT'-h 1 9 6. 2 0 OOfiiliSB 

wt-^ 2 0 2 <^>^■h^^^Kt\•9■^ N o R-y- k 

2 0 4t. NOR'y-h2 0 4(^>ai:*](i^St^7CSX:t. 

R E N i ^A:'3-r-5 N O Ry- h 2 

oet, NORy- K 2 0 6©ai:»3fi-^aufs<j^(i^(* 

CP, <<>Y ESA^jf -SN ANDy-h2 0 8<t, 

N AN D-y- h 2 0 SOTai^ft^^rA^UTTCS^^A 

atR«^RCS L*l6±-r-5'f W"«-^2 1 Oi, *fii 

CO 0 4 4] a3&t^H4*<^!5aUT. COtS^W^^P 



ttSlT. ^niClSC-TJCS^J^AStRft^RCS Lcox 
^->^;l'«?77«^, *^A7KU:^CA0~CA2* 

W(k\^. Siy<0;*3^A7KL'XCA3~CA7(cSeoT 
TCfiA^AS^^^R C S L(OX^-y;U«:iS5S-r-S. 

-e-roig. Jt^irt^ASiRd^Rcs Lii. x-^'dqg 
~D Q 7 «la(OUf ti«^ 1 "PlcJ:oT©*SiJia$ti;a:(tti 

[0 0 4 5] c:<OJ;?>lcyp-;/i'»ja<Dii^. ^SJtfi 
*^Aa«d#RCS LI4t'-^DQ0~DQ7«C©U 

^3t;g*5AStR{i^RCS L(±. ;']^A7KU7.CA 

0, CA1, CA2oiiS«slciSoT;^:^<7)J;9;S:^ 

mi ] 



^■"^'■^•-..^.^ AT KUX 


CAO 


CAl 


CA2 


DQO 


0 


0 


0 


DQ 1 


0 


0 


1 


DQ 2 


0 


1 


0 


DQ 3 


0 


1 


1 


DQ 4 


1 


0 


0 


DQ5 


1 


1 


0 


DQ 6 


1 


1 


1 



[0 0 4 6] ee*ft?il5lcJ:*Ji:*^7Ag|JRIalffi(CfcO 

A:^t3.-X$:ffllN-riC. ypy^A$tXfc;^^A7 K 

ffl UTS^TCS* 5 AaiR«^$x^-7';U-r« J: P IC 

UTOSo EP-^. yP';/^«jai()f^BS. *^A7FUX 

T3E:^*5Aii«(i^A«x*-:?'ji'Sn-5<DT. 

€ A^ IxTTCS* ^ Aa«<i^#»Jffll-C* S C t jftt^J-** 
•5. 

[0 0 4 7] 0 3(C^-rT'a-X-f V^'iaiStt. CCDfc 
4«>(C. *ia*^A7 KUi^fl^/t-FCA 1 , A-FC 
A2$7'a-7=^ ^^r-r-SiasS-CfeU. li[>lS:^^A7H 
U:^fl^A- F C A 1 . n-? CfK21fif^-'r^-y<f 

snfc«, a4(c^-r7!:ft*^AajRiii«stt. m^s*^ 

A7 KU-xm-^/^-FCAO^fllfflb. 7'-^DQ0~ 

DQ 7(!'©u-rn*^i -D<£A:^)r-5iiiis-c»-5. -e-u 



y . jcfix^-y^ustjfflKf^yc- R E N i "P 

tt^ic;5:^t$. 7Cft;^j5ASt/?fi^R SCL^x 

S£*£^iii5 Lmmz. ^n-enTi::^;^ ^ asb?®^ r c s 

L$x^-:/;U$-ti-«ifijjiS^£3tS^«m^Tife«. BP 
-:7ju3nsj:5ica6-a-sif^T»y. sijam^<i>c 

Pli, *^A7KL':^CA i «S{tAtlA:e^.*»6>-3i: 
[0 0 4 8] iU±(i. :«:9ei!^(0€fcS;a:#gilifBfl§$SKi»U 

JtiSSB(0«js£lc±fE(Oct^;&lallSflliS$ffifflU;a:<T 

t>. iss-Bt«fii«^ai<D«s«i*<2E?TT#n(f<fecDiiiS0 
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■POT. STffi If h (Least Significant Bit) ICK^ 
■rSCAO, CA1. CA2S«lJ^C*lfTl^•5*<. Ctl 

[0 0 4 9] 



[0 3] 3|s:^Wlca&-5^»*^A7 KU:^<07'=I— r-f 

[04] :$:%Q^(c€l-&7i:SA7AS^Isl!S<OS]%0. 

[0 5] S£Jfettil5lc<i;-5;^^A7CS@!8cDlHlgS0. 

[0 6] %3)(^ffi(C^'&:n:ftA7AS^lBl{&<7)lsl£&0. 

[^^CDSiSSl 

1 4 8 -^a^^A&i 

1 5 0 ttS^gP 
1 5 2 tiitiSi 

A-FC A0~A-FCA7 «t2Sf A 7 A7 K UXfi^ 
CA0~CA7 *7A7KU^ 



[01 ] 



0CFP 




vss 



-cat; 





( 10 ) 
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( 11 1 
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